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would be the average yield of a 500 acre farm. Chapter 
VIII. gives the quantity of water required in such a fac¬ 
tory, amounting to no less than 113,1901b., or 1,882 cubic 
feet per hour ; the expense of labour for one year at 
5,190/., the total annual expense being 13,980/., the 
total receipts being estimated at 20,470/., leaving a 
profit of 6,490/., assuming that 8 per cent, of sugar 
is extracted from the roots. It is however probable 
that this percentage might be raised to 10 per cent., when 
the profit would be 10,090/. The first outlay for the esta¬ 
blishment of the factory is calculated at 10,845/. Mr. 
Baruchson estimates the profit at 24J per cent, on the 
outlay when per cent, of sugar is produced, each addi¬ 
tional \ per cent, increasing the profit 7% per cent., so 
that if 8 per cent, could be obtained the profit would be 
no less than 48 per cent. The ninth chapter describes 
the concreting process of Mr. Fryer as applied to the raw 
juice, so as to enable the .refinery to be carried on during 
the whole year instead of only during crop time. Chapter X. 
is devoted to the application of the spent beet-root pulp. 
As far as chemical analysis indicates it will prove, when 
mixed with other materials, a more useful food for cattle 
than ordinary mangolds or even than the original roots, 
though it must be admitted that no comparative experi¬ 
ments on feeding have yet been made. The remaining 
five chapters describe the manufacture of spirit from beet 
juice, which has been found very profitable on the Con¬ 
tinent ; the sucrate of lime process which dispenses with 
the employment of animal charcoal; the manufacture of 
potash salts from the residues ; Excise regulations, and 
Dr. Schiebler’s calcimeter for the determination of the 
quantity of carbonate of lime in animal charcoal. 

We commend this valuable work to all interested in 
the subject ; and wish the author success in his endea¬ 
vours to introduce and encourage the extensive culti¬ 
vation of beet-root in this country, and thus place us 
on a level with our neighbours on the Continent who have 
so successfully carried it out. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his Correspondents. No notice is taken of anony?nous 
communications . 3 

Dr. Balfour Stewart’s Opening Lecture at Owens 
College, Manchester 

Dr. Balfour Stewart concludes his excellent Lecture lately 
delivered at Owens College, Manchester, and published in your 
number for Oct. 20th, with a broad classification ol experimental 
and observational work into work requiring much time and 
work requiring comparatively little time for its execution. This 
appears to me a very useful suggestion. Dr. Stewart then goes 
on to say that the work requiring short periods of time “may 
be furthered with much advantage in institutions such as Owens 
College. ” And he adds that the same objects are at present 
aided by the Government grant of 1,000/. so carefully adminis¬ 
tered by the Koyal Society; but he thinks this grant might be 
advantageously increased. In all this I quite agree with him. 

Dr. Stewart then proceeds to deal with the other class of 
scientific work. And here I had better quofehis own words. He 
says :—“ But when we come to experiments and observations re- 
requiring great time, the case is very different. Certain experi¬ 
ments, whether from the great time they require, or the great ex¬ 
pense they demand, cannot be well performed in a College ; 
while routine and long-continued observations, such as those 
connected with the various branches of cosmical physics, are of ; 


such a nature as to require a central establishment to superintend 
their organisation and reduction. There is thus, I think, the 
necessity for a central establishment of some kind, devoted to 
that class of experiments and observations requiring great time, 
great space, and great expense for their completion.” 

In every word of this also I agree with Dr. Stewart. But I 
think a few words more are wanted to tell us by whom or how 
these institutions should be founded and supported. I, who 
have had the advantage of very frequently discussing the 
question with my friend Dr. Stewart, infer, without any hesita¬ 
tion, that he considers this should devolve on the State, which, 
as I have often stated in public, is my own opinion. But I 
think it a pity that, at a time when the question is attracting in 
scientific circles so much attention, this should have been left to 
inference by one so well qualified to speak with authority, and 
on an occasion which afforded so excellent an opportunity of 
educating public opinion, on a subject which, outside scientific 
circles, is so little understood. 

Alex. Strange, Lt,-Col. 


The Aurora Borealis 

A pretty bright display of the aurora, which was witnessed 
here last evening, exhibited such peculiar phenomena, that 
although I am told that they are common accompaniments of the 
aurora here, a description of them may yet be new to some of 
your readers. The times given in the description are by estima¬ 
tion from the striking of town clocks ; the night being dark, and 
the light of the aurora not sufficient to enable me to consult a 
watch. 

At 8 h 25 m a straight double beam of faint white light ex¬ 
tended from Altair in jhe west, across y Andromedae overhead, 
nearly to the E.N.E. horizon. The northern branch of the arch 
was the brightest, about 3° broad, and it was accompanied at a 
distance of io° or t2° on the southern side by a parallel and 
fainter arch. I was prevented from watching the duration of 
this appearance and the further progress of the aurora until a 
few minutes after ten o’clock. At that time a few columnar 
streamers of white were visible in the west, one of which, very 
bright, extended from a Sagittse to Cygni, and was accom¬ 
panied by fainter streamers from to between y and e Cygni, 
and from Altair to 5 Cygni. I noted their direction, and that 
of a few other streamers later, in opposite parts of the sky, in 
order to determine the position of their centre of convergence. 
But this was at the same time clearly shown by a patch of nebu¬ 
lous white light, 10° or 15 0 wide, from the centre of which, at j3 
Andromedae, and to some distance beyond its borders, faint rays 
spread outwards, and mixed themselves with faint streamers 
which rose in close array, from the north and east, towards them. 
While watching this small light-cloud, its light and that of the 
surrounding streamers became rapidly and brightly intermittent. 
It soon faded, and on reaching an eminence where I could com¬ 
mand the whole northern sky from east to west, I found that all 
the features of the aurora were undergoing very rapid changes. 
Two of the many broad and bright streamers which rose 
in that direction at about io h 25™ were directed from £ 
Ursse minoris to y Cephei, and from 0 Aurigse to Algol, 
having their bases at the former stars, and connected, ap¬ 
parently, by no regular fringe or arch below, but appear¬ 
ing at different heights between the zenith and the horizon, 
and occupying chiefly the north-west to north-east quaiter 
of the sky. The full extent of the intermittent phase, of which 
I had before obtained only a confined and obstructed view, was 
now also visible. Waves of light coursed each other over the 
whole extent of the streamers in no very regular direction or 
succession, but so as to give the general impression that conflict¬ 
ing currents of air, chiefly from the north, blew out and carried 
along with them the light of the streamers towards their highest 
points, or from one streamer to another. Hardly more than a 
second was occupied by the waves in spreading from the horizon 
to the zenith; and in their number, appearing simultaneously, 
they appeared to vary from a quick succession of ripples to a 
single wave. This agitation of the streamers subsided at about 
io h 3<> m . The centre of convergence of the streamers between $ 
and 7 Andromedse was variously marked at about this time by a 
faint corona, without enclosed light, or by a nebulous light- 
cloud composed of irregularly radiating beams. It was traversed, 
apparently, by the waves from the north, east, and west, as 
rapidly as other portions of the sky ; and but little indications 
of the aurora were visible to the southward from this point. For 
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a space of about ten minutes the aurora appeared to be fading, 
but at about io h 40 m a bright streamer, 5 0 or 6° broad at its 
base, rose upwards from the “pointers” to above the Polar 
star, while the whole northern half of the sky was again covered 
with fainter streamers. Waves of light flashed rapidly along 
the principal beam, from its base to near the zenith in about one 
second, and at the same time drifted upwards over the other 
parts of the aurora in extremely vivid and rapid succession. 
The progress of tlie disturbance continued the same, and was 
watched for about ten minutes, during which time occasional 
bright streamers rose and faded, and all the beams of the aurora 
were equally lighted up by the flitting waves. The motion of 
the latter appeared to be in parallel lines rising upwards 
from the N.N.E. horizon, and where in that direction 
the bases, or brightest parts, of the streamers were ar¬ 
ranged in a continuous succession of altitudes from near the 
horizon to the zenith, the waves appeared to be propagated in 
the most regular and unbroken manner. Tall streamers at a 
considerable distance east or west of the magnetic north were 
lighted up very rapidly from their bases to their summits, as if 
directly confronted throughout their whole lengths by the ad¬ 
vancing waves. At about io h 45™, the cloud-like apex of 
the aurora was somewhat nearer to 7 than to Andromedse, and 
it was lighted up like the occasional tall streamers in the east 
and west, by almost momentary flashes of pale, phosphorescent 
light. The impressions of a luminous vapour, like that which 
floats over phosphorus, of the ignis fatuus , or of the disturbed 
surface of a phosphorescent sea, blown by the wind, were most 
vividly suggested by the flickering changes of brightness in por¬ 
tions of the auroral cloud overhead. At io h 50™ the dis¬ 
turbance ceased, and the streamers gradually resumed their 
steadiness, some appearing soon afterwards in the south-west, 
from between 6 Pegasi and a Aquarii to a Pegasi; and others, 
in the south-east, across Aries and Taurus. The auroral apex 
was faintly visible, at this time, near 7 Andromedss. At about 
ri h . a third disturbance. among the auroral beams occurred for 
a few minutes overhead. A slightly curved arch 2° or 3 0 broad, 
extending towards the east and west about 20° on each of the 
apex, and lancelike streamers in the east and west, which, 
together with the arch, were in their ordinary state invisible, 
were repeatedly lighted up suddenly and very brightly, and were 
immediately again extinguished ; the light sometimes appearing 
in the beams and sometimes in the arch, as if it were bandied to 
and fro between, them. The streamers in the north were at this 
time very faint, and those in the south-east and south-west 
were almost entirely hidden by clouds, which a rising 
wind now drove across them from the south. From n h 
8 ra to 1 i h io™ a rapid succession of horizontal waves 
and wavelets of light rose in parallel lines above the 
N.N.E. horizon, drifting, apparently, overhead towards the 
south. As they appeared to catch the beams, and the arch 
which still remained extended across the apex towards the east 
and west, these were suddenly lighted up, and immediately again 
extinguished, as before ; the flickering and dancing effect of the 
light which they produced resembling that reflected on the clouds 
in the south from distant iron-smelting furnaces upon the opposite 
bank of the Clyde. A repetition of the flashing lights, which, I 
presume, must havebeen those described by ancientwriters as caprcs 
saltantes , and by mariners familiar with displays of the aurora in 
high latitudes as “merry-dancers,” occurred again among the 
beams overhead between n h I2 m and il h I4 m . Soon after this, 
thick clouds came over from the south, and the sky very shortly 
afterwards became overcast. 

The beams of this aurora were uniformly white, without any 
trace of colour. But the farthest east and western beams of a 
bright aurora seen here from 8 h to 1 i h on the evening of Thurs¬ 
day last, the 20th inst., were of a rich crimson red, and one tall 
streamer of that aurora, reaching nearly to the zenith, exactly in 
the north, was tinged with crimson at the top. A south-west 
wind, oecompanied by rain, succeeded that aurora on the follow¬ 
ing day. Last night a south-west gale sprang up, and there was 
a considerable fall of rain here this afternoon, I heard no 
crackling sounds during the brightest flashing of this aurora ; 
but such sounds might very possibly be produced in Arctic regions 
by the cracking of ice, which great pressure, or a change of tem¬ 
perature in a gale of wind, would be not unlikely to occasion as 
a concomitant of the aurora, if, as was recently suggested by the 
late Admiral Fitzroy, auroral displays in these latitudes accom¬ 
pany, and are pretty certain indications of the existence of, very 
stemmy weather at a distance. A. S. Herscuel 

Andersonian University, Glasgow, Oct. 26 


A wonderfully fine auroral display took place last night, 
very far exceeding in extent and brilliancy that of the 24th ult., 
as seen from this place. It began to show itself soon after sun¬ 
down, attained its maximum about 8 o’clock, and had not wholly 
disappeared at 11. At about 8 o’clock more than half the 
visible heavens was one sea of colour, the general ground green¬ 
ish, yellow, and pale rose, with extensive shoals of deep rose in 
the east and west, and from the north; streaming upwards to 
and beyond the zenith, tongues and brushes of rosy red so deep 
that the sky between looked black. The spectroscope, a direct- 
vision one, showed four lines in the rosy portion and one in the 
greenish ; one strong red line near the C, one strong pale 
yellow line near the JD, one paler near the F, and one still 
paler beyond, with a faint continuous spectrum from about the 
D to beyond the F. The C line was very conspicuous and the 
brightest of the whole, intermediate in position and colour to the 
red of the lithium and the calcium, with both of which I am 
familiar; plainly there were two spectra superposed, for while 
the red portions of the aurora showed the four lines with a 
faint continuous spectrum, the greenish showed only one, near 
the D on a faint .ground. Of course, no numerical accuracy 
was attainable with so simple an instrument, only the judgment 
of the eye; but the conviction was very strong that the rosy hue 
was owing to hydrogen, possibly resulting from decomposition 
by electrical discharges of the excessively attenuated watery 
vapour existing in the higher regions of the earth’s atmosphere, 
which Tyndall has shown to be capable of producing the blue 
colour of the sky, and by the consequent loss of which the 
blackness of space was discernible. T. F. 

St Mary Church, Torquay, Oct 25 


Shortly after sunset this evening an ill-defined auroral arch 
was seen in the north. At about 7 '45 patches of rose-coloured 
light were visible about the constellations Auriga, Ursa Minor, 
Ursa Major, &c., and at about 8 o’clock brilliant crimson rays 
shot up to the zenith, and the sky seemed one vast mass of fire. 
The auroral light was visible as far south as Cetus and Aquarius. 
The crimson tint passed from time to time into a greyish light. 

When the most brilliant portions were examined with the 
spectroscope, two bright lines were visible, one a greenish-grey 
line situated about the middle of the spectrum, and the other a 
red line looking very much like the C hydrogen line. 

London, Oct. 24 W. B. Gibbs 


During the recent brilliant auroral displays (Oct. 24th and 
25th), I observed four bright lines in the spectrum of the 
crimson beams of the corona. 

1. A broad and well defined red band near C. 

2. A bright white band near D (? the same as Angstrom’s 
line with wave-length — 5567). I have frequently seen this line 
even during very laint displays; on the 25th it was visible in 
every part of the sky. 

3. A faint and rather nebulous line, roughly estimated to be 
near F. 

4. A very faint line about half way between 2 and 3, 

The red band was absent from the spectrum of the white rays 
of the aurora, but the other lines were seen. 

Bedford, Oct. 29 - Thos. G. Elger 

On the night of the 25th a most gorgeous aurora borealis 
was visible at North Shields. I first observed it about 6 P.M., 
when it formed a splendid boreal crown, of which the centre 
was about 25 0 south-east of the zenith. Rays of brilliant crim¬ 
son converged to it from all directions, especially from N. E., S., 
and S.W. To the north the light was more of the ordinary 
colour. They appeared to rise from an irregular circle, extend¬ 
ing round the whole horizon, and slightly arched in the N. W. 
Below this was the usual dusky cloud. When the rays, or rather 
sheets, of crimson were at their brightest, they were streaked with 
yellowish light. At times the centre of convergence was dark, 
at others it was occupied by luminous clouds of twisted forms, 
reminding me of those of some of the nebulae. The rays seemed 
to have a slow morion towards the south. 

About eight o’clock the crown gradually faded, and the light 
of the centre flickered with a tremulous motion. At 8.15 an 
arch shot across the sky from N.E. to S.W., passing just north 
of the pole star. It slowly drifted south, and at 8.30 was ia the 
zenith. At 10 the boreal crown had reappeared, but was of the 
ordinary yellowish coiour. 

The spectrum of the red rays contained a brilliant red line, 


© 1870 Nature Publishing Group 








